Introduction
Hamilton syringe. GnRH solutions were kept on ice before the injection to prevent degradation 182 of the peptide. We then collected blood (100 ul) 30 min after injection to measure the capacity of 183 gonads to secrete testosterone following an acute stressor.
185

Morphological measurements
186
After blood collection we used a ruler to measure the size of the cloacal protuberance by 187 measuring its length from body to the cloacal opening to the nearest 0.5 mm. We also 
191
Hormone assays
192
We measured testosterone levels in the blood plasma using commercial enzyme immune assay 
228
(Peterson et al., 2012). cDNA was hybridized to the microarray using a full round-robin design.
229
A series of pair-wise comparisons were tested to identify significant differences in gene 
256
(Roche Holding AG, Basel, Switzerland) using the same cDNA samples from the microarray.
257
The cDNA concentration was similar between samples (17 to 22 ng/ul 
290
and GnIHR) was not correlated to each other and they mediate different functions in animals,
291
we used MANOVA to analyze the effect of chronic and acute treatments on the overall 292 sensitivity to stress-signaling. Following MANOVA, we analyzed each gene independently using
293
ANOVA and corrected for multiple comparisons using the Benjamini-Hochberg (BH) method.
294
FSHR expression was analyzed independently using a linear model, because its function is not 295 know to relate to stress-signaling or steroidogenesis. 
306
Post-treatment: After three weeks of treatment, birds from the chronic disturbance group had 307 marginally lower baseline testosterone levels than controls (LM, n=27, F 2,24 =3.643, p=0.068).
308
Testosterone levels after 30 min of acute handling stressor did not differ between treatments
309
(LM, n=21, F 2,18 = 0.584, p=0.455). There was a significant interaction between the two long- Table S5 for loadings). This analysis showed that acute handling stressor tended to reduce the expression of testosterone synthesis genes 90 min later, although 364 this effect was not significant (LM, n=17, F 1,15 =3.157, p=0.096). Analysis of each of the genes 365 individually using ANOVA, showed that CYP17 levels were marginally lower in handled control 366 birds (LM, n=17, F 1,15 =4.418, p=0.053, see Table S6 for other genes) although this effect was 367 not significant after multiple comparison correction (p=0.317, Figure S1 ).
368
Neither handling (LM, n=35, F 2,32 = 2.051, p=0.162), nor chronic disturbance (LM, n=35, 
389
The chronic disturbance treatment did not affect the ability to produce testosterone in response 
480
response to an acute handling stressor is consistent with known differences between these two 481 types of CORT-binding receptors. We could not assess the expression of GnIH in the gonads or was the case, we would predict that acute stressors would start suppressing testosterone levels 517 later in chronically disturbed animals compared to control animals. Unfortunately, our 518 experimental design did not allow us to test this possibility due to the GnRH injection during 519 blood sampling.
520
Second, the difference in the effect of handling on testosterone levels between chronic 521 disturbance and control treatments could be explained by a lower sensitivity of the chronically 522 disturbed birds to stressors compared to the control individuals. We did not find any effect of 523 chronic disturbance on gonadal signaling that would explain this difference, suggesting that 524 differences in sensitivity to stress may exist in the HPG axis tissues that are upstream from the 525 gonad (pituitary, hypothalamus), or other hormonal targets that interact with testosterone 526 production.
527
From an ecological perspective, the first alternative (floor effect) could be interpreted as 
553
In contrast to our testosterone findings, we did not find and an interaction between 554 chronic and acute treatments on the gonadal transcriptome, although we note that the marginal 555 effects of the chronic treatment reduce our power to explore this interaction. This finding 556 nevertheless provides further evidence that chronic disturbance does not affect gonadal 557 capacity to produce testosterone or respond to stress. Instead, we hypothesize that the 558 differential effect of handling stress on testosterone levels in the chronic disturbance and control 559 treatments may be due to differences in upstream signaling from the pituitary or hypothalamus, 
581
This study is among the first to experimentally test the mechanisms by which acute and 582 chronic stressors interact to influence reproduction. We demonstrate patterns that, adaptive or 583 not, are doubtlessly important in understanding how animals respond to chronic and acute stressors. We therefore urge further study on the adaptive significance and mechanisms that 585 mediate the effect of chronic stressors on testosterone levels and other reproductive functions.
587
Acknowledgments
588
This study was conducted in accordance with Indiana University Animal Care and Use
589
Committee guidelines, protocol #12-050-08. We thank A. Kimmitt, S. Slowinski, H. Kassab, A. 
